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1. HEJIb OCBOEHUS TUCIHUILINHBI

Wsyyenne pucuummnet «MaTepuaioBencHue HaHOCTPYKTYPUPOBAHBIX MATEPHANIOBY CTY-
ACHTAMH HAMPaBJICHHUS HOATOTOBKH «HAHOTEXHOIOTHH ¥ MHUKPOCHCTEMHAS TEXHHKA npeamnoaa-
racT MOJIyICHIE CHCTCMATH3UPOBAHHOTO IIPEACTABICHHS O 3aKOHOMEPHOCTIX ATOMHOTO CTPOCHUA
TBEPABIX TEJ, H3YUCHUE (PeHOMEHOIOTHUCSCKUX TEOPHIT IS aHaIh3a 3()(eKTOB B TBEPILIX TeNax,
SHaKOMCTBO C MAaTeMaTHYCCKUMH MOJEIAMH U (POPMATH3MOM JJISI BBIIOTHEHHS pacyeToB npu
PCIICHHM KOHKPETHBIX TCXHMYECKHX 3a/a4, CBA3AHHBIX C NPAKTHIECKMM NPHMEHSHHEM HAHOMA-
TEPHUATIOB.

Hensro OCBOEHMS TUCIUILIMHET SBJISETCS bopmupoBanue npencrapiaeHnii o Ipoueccax u
ABJICHUSAX, ITPOTEKAIOIUX B HAHOCTHCTEMAaX U MaTepUanax, BEIIOTHEHHBIX HA HX OCHOBE, IMpH
Pa3HEIX BUOAaX BO3/CHCTBHIA.

3agauy JUCIILIMHDI:

® H3YYCHHE 0COOEHHOCTEH aATOMHOM U SIEKTPOHHOIM CTPYKTYpPBI HAHOMATEPHAJIOB;

® 3HAaKOMCTBO C HH3KOPa3MEPHBIMH CTPYKTYPaMH, TEXHOJIOTHIMH U MaTepHAIaMH Ha UX OCHO-
BE; |

¢ IOJYy4€HHE NPEJICTABICHUN O COBPEMEHHBIX METOAAX AUATHOCTHKH HaHOMaponaJmB.

2. MECTO JUCHNILJINHBI B CTPYKTYPE OIIOII BO

Aucnummaa «MarepuanoBeenye HaHOCTPYKyTPHPOBAHHBIX MaTEpUaNOB)» OTHOCHTCS K
00s13aTeNbHEIM AUCIHUIIIMHAM BapHaTHBHOM Yact OTIOII mOAroTOBKH GakanaspoB IO HaIpaBiie-
HUIO «HaHOTeXHOIOIHY M MHKPOCHCTEMHAS TEXHUKA.

V3yueHne MUCUMIUIHHBI IpeinoNaraeT Hamadue (yHIAMEHTATBHEIK 3HaHUM, KOTOpBIE
bopmupyIOTCS ¥ CTYIEHTOB MpU M3y4eHHH IPENMIECTBYIONIMX TUCHUILIAH 6a30Boi wactu: «Du-
3uKay, «Maremaruka», a Takke DUCLMIUIMH BAPHATHBHON 4acTH: «BBENCHUE B HAHOTEXIONO-
ruioy, «KBanToBas ¥ craTucTHYeCKas GU3HKAY

3HaHNS, HOMyYeHHBIE B pAMKaX U3Y9eHHs JAHHOM IMCIMILIHHEL MOTYT!ObITh IIPUMEHe-
HEL LW M3yHCHHH JPYTUX CTIEUHATBHBIX JUCIUIUIMH 110 HaPABICHHIO IOATOTOBKY, a TAK)Ke IIPA
BBINIOJIHCHUY BBIYCKHOH KBATU(DUKAIMOHHON PaGOTEL

3. KOMITIETEHIIUH OBYYAIOUIET OCS, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHUS JUCIHUIIINHBI (MO YJIS)
B npouecce ocBoeHns NaHHON AUCIMILTMHEL CTYCHT OpMHpYET U TEMOHCTPHpYET Creyro-
IHe TPOBECCHOHATPHEIE KOMITETEHIIHH: |
1) crnocoGHOCTHIO BBIBIATE €CTECTBEHHOHAYYHYIO CYIIHOCTh Ip00JIeM, BOSHUKAIOIINX B XO-
A MPOGECCHOHANBHON | NesTEeNbHOCTH, MPUBIEKATh IS HX PEIIEHUS COOTBETCTBYIOLIHI
usuxo-maremarnyeckuii ammapar (OITK-2).
2) TOTOBHOCTBIO NIPOBOIUTE IKCTIEPHMEHTAIBHBIE UCCIETOBAHUS 10 CHHTE3Y| ¥ aHAIU3y Ma-
TEpPHAJIOB ¥ KOMIIOHEHTOB HAHO- ¥ MUKPOCHCTEMHOM Texuuku (ITK-2)
B pesynbrare ocBOCHHS AUCHUIINHET 06YHaOMANHCS TOMKEH JEMOHCTPHPOBATH CIEAYIO-
[IKe Pe3yJIbTaTH 00Pa30BAHMS:
1)_3Harh: QyHIaMeHTaIbHBIE OCHOBHI BHICIIEH MaTeMaTUKH, BKIOYas ajredpy, reoMeTpHIo,
MaTeMaTHYECKHH aHaIN3, TEOPHIO BEPOSITHOCTEH H OCHOBBI MATEMATHYECKON CTATHCTHKH (OIIK-
2); KnaccH(UKAIINIO METAIUIOB, CIIIABOB, MACCHBHBIX M AKTHBHELX MUDIIEKTPUYECKUX W MArHUT-
HBIX MATCPHAIOB, IOJYIPOBOJHUKOB U UX COEIMHEHHM; QH3HUECKHEe MEXAHH3MEI IepeHoca u
PACCeAHUs HOCUTEIIEH 3apaia B MONYNPOBOTHUKAX; (H3MUYECKHE [IPOLECCHL B HOJTYIIPOBOXHHKO-
BBIX IIPHOOpPAX, SBJIAIOUIMXCS IEMEHTAMHU mukpocxeM (I1K-2). 1
2) YMeTh: caMOCTOSATENBHO HCIIONB30BaTh MATEMATHIECKA annapar, coaepaiuiics B JnTe-
paType 1o CTPOMTENIBHBIM HayKaM, pacIIHUpSATh CBOM MAaTeMAaTHUYECKHE TO3HAHHUS (OIIK-2); mpo-
BOZHTD SKCIECPHMEHTAIIBHBIC HCCIIEI0BAHMS [0 CHHTE3y M aHAIN3y MATEPHATOB M KOMIIOHEHTOR
HaHo- ¥ MHKpocucTeMHOM Texuuku (TIK-2).
3) Buanets: - nepBUYHBIME HABBIKAMH H OCHOBHBIME METOIaMH PCLICHKS MATEMaTHYECKUX
3314 U3 OOIICHHKEHEPHBIX M CHELHATBHbIX JUCIUIIAH npoQuIM3aau (OIIK-2); o6opynosan



HEM IIpUMCHSIEMBIM B IPOU3BOJCTBE MATEPHAIIOB, KOMIIOHEHTOB HAHO- U MI/IKpQCI/ICTeMHOﬁ TCX-
HUKH; OCHOBHBIMH IIpHEeMaMH 06pa6OTKI/I " IIPCACTaBIICHUA 3KCHepHMeHTaJIBHjE»IX JAaHHbBIX CIIO-

COGHOCTLIO COCTaBJIATh OMHCAHHUA OPOBOOHUMBIX UCCIEOOBAHMU U pa3
IIOATI'OTOBHTD OAHHEIE I COCTABICHUSA OTYCTOB, 00

(TIK-2).

pabaThIB4EMbIX POEKTOB,
30pOB H JIPYTO¥ TEXHHYECKOH NOKYMEHTAIME

4. CTPYKTYPA U CONEP)KAHUE JUCHUITIIINHBI (MOI[YJIH)
OO61mas TpyJ0EMKOCTD JIMCIHILIMHEI COCTABIISIET 5 3aueTHBIX equnni, 180/ 4acos.

Buge! yue6Hol paGoTsl, BKIFOYAs CaMOCTORTENBHYIO O6BeM
s paboTy ¢TyaeHToB yuebHol |
E 1 TPYJI0eMKOCTE (B yacax) paGoTsL, DOPMEL TEKYILLETO KOH-
B 3 = " chpumcres TPOJIS YCIEBAEMOCTH
Ne Pazzen (Tema) 3 ] = g E g T VT (no Hedeasm cemecmpa),
n/n JMCUHTTHHEEL 5, 5 5 § g E ? B E Bl o & B )F dopma npoMexyTouHOH
5 g | 2 g 2| &g é- €l 5| S| wmeromos N
o] = 3 g8 S & £ES Z & e/ (no cemecmpam)
= = | = %)
1 | AToMHas u snek-
TPOHHAS CTPYKTY- e
0 -
PRI TBEpIOBIX TEJL. | 5| 1-7 | 14 | - 6 6 - |21 ] - | 16/62% CUTHHI
KOHTpOJIb Nol
2 | Hanocucrems! u .
HaHoMarepuanbl. | 5| 8-11 | 8 |-| 6 6 - |12
6/30% | KOHTposb Ne2
=S
3 | Coiictea HaHo- sl 1245 | 1 p p 10 R —
MaTepuaoB. 10/38% | KOHTPOIL Ne3
‘ ()
Bcero 5| 18 | 36 |-| 18 18 | - 63 | - | 32/44% | Dxzamen, 45u

COAEPKAHUME IUCHHUIINHBI

JEKIIAHN

Paznen 1. AromHast u 3/1eKTpoHHAs CTPYKTYDBI TBEPABIX TeJl.

- ATOMHO-KPHCTAJUIHYECKOE CTPOCHHE TBEPIBIX T,
- 30HHAA CTPYKTYPa U CTATHCTHKA MOIYIIPOBOTHHUKOB.

HonynpoBogHIKOBBIE HU3KOpa3MepHBle CTPYKTYPEHL.

Jucnepcronnsie kpubie. 30851 bpuimosHa.
Bonropoit BekTop. DddexTHBHAS Macca.

Novkw -

Paznen 2. Hanoencrems: u HAHOMATEePHAJILI,

1. KBasuuacTHIlb! B HAHOMATEpHANAX.

2. OKCHTOHHI M 5KCHTOHHBIE ITOJISPHTOHEL

3. T'eTepoCTPYKTYpBI H CBEPXPEIIETKH.

4. ®oToHHBIE KpHCTALIBEL. KBanToBbIE MUKPOPE30HATOPEL.

Paznen 3. Ceoiicra HAHOMATEPHAJIOB.

Paccesnue B HaHoCTpyKTYpax. Peneenckoe paccesHue.

CBepXTPOBOAMMOCTE KPHCTATHYECKHX Tell.
MarnutHsle cBoOHCTBA KpUCTATHYECKIX MaTEpUAIIOB.
Henuneiinsie sddextsr B nanOMaTepHaax.

S s e s

. OTIEKTPOHBI B HEPHOAMYECKHX CTPYKTYPax. BIOXOBCKHE BOJIHLL

Paccesnue Manenswrama-Bprimoona. Pamanosckoe paccesiHue.
Tennosrie cBolicTBA KpHCTATHYECKO penteTkd. Mozens hOHOHHOTO B2auMOeHCTRHIS,

KBanToBo-pasmepHbie 3 dheKxTs B HaHOCTpYKTYpax. [[moTHOCTE cocTosHmIiA.




7. Hebexrtn B xpucramtax. Jedexrot Illorrku 1 OpeHKes.

IIPAKTHYECKME 3AHSTHUS

Tema 1. Dnementsl 30mH0# Teopuu. CoGCTBEHHAA M IPUMeECHAS IIPOBOJUMOCT. 24.

Tema 2. Jlokanu3anus 51eKTPOHOB B IMPOCTEHIITHX HaHOCprKTypax PaéMepHoe KBaHTO-
BaHue, 24.

Tema 3. CobcTBeHHAS BYHKIMA OHOIEKTPOHHOTO FaMI/IJIBTOHI/IaHa zm;x IIOJIA ¢ TIEPHO-
MaecKuM noreHanoM. Ocuwnisnun bioxa, 24,

Tema 4. IlorernnanbHble 6apbeps! U MBI B HAHOCTPYKTYPaXx. 2q

Tema 5. 'eTepoCTpYKTYpHI U reTepOnepexombl. 24.

Tema 6. Paccesnue B HaHOCTpyKTYypax. Pacuer mapamerpos paCCGHHI/ISI ZT{

Tema 7. Henuneiinsie a¢dexTs! B HaHOMaTepuanax. 24. ?

Tema 8. T'enepaius BTopoii FapMOHUKH K yCIIOBHE (Pa3oBOro CHHXPOHHM3Ma 24.

Tema 9. JledexTr B HAHOCTPYKTYPHPOBAHHBIX MaTepHaIax. 24.

JIABOPATOPHBIE PABOTBI

1 OCHOBEI 30HIOBOH CKaHHPYIONIEH MUKPOCKOIIHH 44.

2. PactpoBas 3/eKTpOHHAS MUKPOCKOINHUSL. 24,

3. CHeKTpocKONHYecKHe METOJIH aHAIM3a HAHOMATEPHANIOB (O>Ice ﬂnepHLm Marsur-
HBIA pe3oHanc, MéccOayap). 4u.

4.  PentreHoaubpakIMOHHEIE METOABI HCCICIOBAHUS crpymypb:[ HAHOMATEPHAIIOB.
4y, :

5. Pabora ¢ MeXIyHApOIHBIMU GaHKAMHU CTPYKTYPHBIX O8HHBIX. 449,
i |

S. OBPA3OBATEJIbHBIE TEXHOJIOTNHA !
B pamMkax jeKIHOHHOTO Kypca:
S.1. AKTUBHbIE H HHTEPAKTUBHbIE (JOPMBI 00ydeHHsT ‘
C nensto GopmMupoBanus U pasBUTUS IPOGECCHOHATBHBIX HABBIKOB CTYACHTOB B yyeGHOM IIpo-
[eCCe UCIIONB3YIOTCSl AKTUBHBIC U MHTEPAKTHBHBIE (DOPMEI MPOBENECHUS 3aHATHH B COYECTAHUU C
BHEAYIUTOPHOH paboToi: (KOHTPOJIBHEIE ayUTOPHEE paboTH, HHIVBUAYATbHBIC TOMALIHKE Pa-
00TEI). 1
5.2. CamocTosiTensHas pa6oTa CTyJeHTOB |
CamocrosTensHas (BHeayIUTOpHAs) paboTa CTYAEHTOB BKJIIOYAECT 3a1<pelmeHne Teopemqecxoro
MaTepuaia MpH MOJrOTOBKE K BBIIOIHCHUIO MHAWBHIAYAILHON JOMAIIHEH pa6on>1 K IpaKkTuye-
CKHM 3aHATHAM. OCHOBA CaMOCTOSATEINILHOM PaGOTHI - H3y4eHHE JUTEPATYPHI 110 | peKOMEHI[OBaH-
HBIM HCTOYHUMKAM H KOHCIIEKTY JIEKI[HH.
5.3. MyabTHMeAHIiHBIE TEXHOJOTHH 00ydeHusT ‘
HekoTopble U3 TEKIHOHHBIX U MPAKTHYECKAX 3aHATHH IIPOBOASTCS B BHJIE npeseHTauHH B MYJIb-
TUMEIUAHON ayIMTOPHM C HCIOIb30BAaHHEM KOMIIEIOTEPHOTO npoeKTopa CTYI[GHTaM peno-
CTaBJIAETCSA KOMIIBIOTEPHBINM KypC JICKIIHH. |
6. OHEHOYHBIE CPEJNCTBA JIJIAA TEKYIETO KOHTPOJIS YCIIEBAEMOCTI/I
MMPOMEKYTOYHOM ATTECTAIIMM 110 U'TOT'AM OCBOEHUSI ,HI/ICI_[I/IHJII/I-
HbI 1 YYEBHO-METOAUYECKOE OBECOEYEHUE CAMOCTOSITEJLHOM
PABOTHI CTYJIEHTOB
6.1. JK3aMeHANHOHHEIE BOIPOCHI

1. 3ouHas Teopus npoBoguMocTH. COGCTBEHHBIE 1 IIPHMECHBIE TIOITYIPOBOAHHKH.

2. Pasmepnrie 5ddexTsl B HaHOCTPYKTypaX. I[DIOTHOCTB COCTOAHMI. Hh3K0pa3MepHme
CTPYKTYPBL. |

3. DJeKTpoH B 1ojie ¢ MEpHOANYECKHM noTenmmanomM. Teopema Bioxa.

4. JMucnepcronHsIe kpuBble. 300! BpriumosHa. DdexTusHas macca.

5. Ksasuuactuns! B HaHOMAaTrepuailax.



6. OKCHTOHHBIE HOJSPUTOHEI M TEXHOJIOTHH HA HX OCHOBE.

7. T'eTepoCTpyKTYPHI ¢ KBAHTOBBIME SIMAMH K CBEPXPELLETKH.

8. DOTOHHBIE KPUCTALIEL

9. PeneeBckoe paccesnue. Paccesuue Mannensimrama-Bpumossa.

10. PamanoBcKOe pacceesnue. Paccesaue M.

11. ®oHOHHAs MOJIENB TEMIOBEIX KOJIEOAHHUIA.

12. CeepxnpoBoaumMocTs Matepuanos. bose-kxounercanms.

13. MareuTHBIE CBOMCTBA HAHOMATEPHAIIOB.

14. Henuretinsle 3¢ ek B HanOMaTepHaaX.

15. lebexTrI B HAHOCTPYKTYPUPOBAHHEIX MATEPHANAX.

16. 3onn10Bast cKaHUPYIOMAd MAKPOCKOIIHSI. 1

17. PacTpoBast 2;1EKTpOHHAS MUKPOCKOIIHS JUTSl TUArHOCTHKH HAaHOMATEPHAJIOB.
18. CexTpocKomHYecKre METo 151 aHATH3A HaHOMAaTEPHUAJIOB. |
19. PenTrenonudpakiuoHHEIE METOIBI HCCIIENOBAHMS CTPYKTYPBI HAHOMATECPHAIIOB,

6.2. Bonipockl peiTHHI-KOHTPOJIST
Pefitunr-xourpos Nel
30HHAs TEOPUS IPOBOJUMOCTH.
JIOHOpHEIE M aKIENTOPHEIE MOTyHPOBOIHUKH.
KBauT0BO-pasmepHsie 5)EKTH B HAHOCTPYKTYpax.
IInOTHOCTE COCTOSIHHIA,
Huskopa3MepHBIe CTPyKTYpEL
JucniepcuoHHbIE YpaBHEHHS B KPUBBIC.
Teopema Bioxa.
3ons! Bpummosna.
Bonnogoii BexTop. DddexTunHAg Macea.
PeiiTuHr-KOHTP OIS Ne2
KBasuuacTuus! B HaHOMaTepuanax.
OKCHTOHBI, TPHOHBI H 9KCUTOHHEIE TIOIIPHTOHEL
Horennmansnsie 6apbepsl. TyHHeNbHEI 3ddexT 1 Ha0aphepHOE OTpaXKEHHE.
[eTepocTpyKTYypHI M TeTEPOIIEPEX O IBL.
Cepxpemerku
@QOTOHHEIE KPHCTAIIBL
MuxpopezoHatops.
30HI0BAs CKAHHPYIOI[as MEKPOCKOIIHSL.
PeiituHr-kouTpOan Ne3
Paccesnue B HanoMarepuanax.
Tennoseie cBoiicTBa HaHOCTPYKTYp. DOHOHHAS MOIETD.
CaepxmpoBomuMocTs. Bose-koHmeHcar.
Henuuelinbie 5¢)heKThl B HAHOCTPYKTYpHPOBAHHEIX MaTepuaiax.,
I'eHepamwst BTOpoit rapMOHHKH 1 yCTOBHE (a30BOro CHHXPOHHU3Ma.
Maruurasre 3¢ beKTs! B HaHOMaTepHaTax.
JebeKThl B HAHOCTPYKTYPHPOBAHHEIX MaTEpPHATIAX.
CrexTpasibHbie METO/BI HCCIIEJOBAHMS.
PenTrenomu¢ppakuroHnsie METOAB! HCCISIOBAHMIA.

6.3. BonpocnI A/isi KOHTPOJISI CAMOCTOSTETLHOM PAGOTHI:
OcoGennocTH pU3nYeCKUX B3aUMOIEHCTBII Ha HAHOMACIITAOAX.
Ornvcanue TBIKEHHS HAHOYACTHII. Y paBHEHHe Ulpenunrepa.
I'amuneTonnan. Co6erBeHHEBE GYHKIME ¥ COOCTBEHHbIE 3HAYCHHSL.
TynuenbrbI# 3¢ ekt 1 HanGapLepHOe OTpasKeHHe.

KBaHTOBBIE MEKPOPE30HATOPEL.

Mozens Jle6as. QOHOHHAS TEMIOEMKOCTE B MOIETH Hebas.
Macc-cnekTporpadudeckuii MeTo I HeCITEA0BAH HaHOMAaTEPHAIIOB,
Huddys3us B KpHCTAIIHYECKHK TeIax.
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7. YYEBHO-METOJUYECKOE U UH®OPMAIMOHHOE OBECIIEYEHUE [HC-
ITATLTHHBI

OcHoBHas AuTepaTypa:

1. Bsenenne B pemroHaHODOTOHUKY. DyHIAMEHTATBHEIE OCHOBEI H Na3epHBIE METO-
Abl yNpPaBJIICMOTO IOJYYCHHS U JUArHOCTUKK HAHOCTPYKTYPHPOBAHHBIX MaTepPHANIOB: y4eOHOE
nocobue/ C.M. ApakelsiH i Jp.— DJIeKTPOH. TEKCTOBBIE JaHHEIE.— M.: Jloroc, 2015.—— 744 c.

2. OCHOBEI COBPEMEHHOIO MATEPUATIOBENCHHS: YICOHHK / O.C.Cupotkun - M.: HUIL]
MH®PA-M, 2015. - 364 ¢.—ISBN 978-5-16-009335-2.

3. MeTozbl HCCIENOBAHNA MHKPOITIEKTPOHHBIX M HAHOMICKTPOHHBIX MaTEpUAIOB H
cTpykTyp. Hacts [I/BemnukoA.A., ®umumonosaH.W. - Hosocu6.: HI'TY, 2014. - 227 ¢.— ISBN
978-5-7782-2534-3.

HonoanureabHas JHTEpPATYpa:

1. Tomumnun, B. . ®usuueckoe matepuanoseactue. U, 1. ITaccHBHEIC U3IIEKTPHKH:
y4e6. mocobue B 2 4. / B. Y. Tomwnun, H. I1. Tomunusa, B. A. Baxtuha. - Kpacuospek : Cu6.
denep. yr-T, 2012. - 280 ¢. — ISBN 978-5-7638-2510-7.

2.  Ousudeckoe Marepuanosesenue. Yacte 1. ®usmxa TBEpAOro| tena: ydebHOE
nmocobue/ demoto A.K.— DIeKTpoH. TEKCTOBBIE NaHHEIE.— MUHCK: Bm;uaﬁmaa IIKOJIa,
2010.— 400 c.

3. ®u3MKOXMMHA HAHOCTPYKTYPHPOBAHHBIX Marepranos/WmownsB.A. - HoBocu6.:
HI'TY, 2013. - 107 c.: ISBN 978-5-7782-2215-1

HnTepHeT-pecypebr:

1. Kpucramorpadudeckas U KpUCTAUIOXHAMHYECKAs 6a3a JAHHBIX IUI MHHEPAJIOB U

179:¢ CTPYKTYpPHBIX aHAJIOTOB «MUHKPUCT»// PexuM JlocTymna:
http://database.iem.ac.ru/mincryst/rus/ |
2. KemOpumxcukit  GaHK  CTPYKTYpHBIX  JQHHBIX// ]Peﬂ‘(HM JOCTyIIa;

http://webesd.cede.cam.ac.uk/client log in.php?first attempt=1

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHUE Z[HCIIIIHJIHHI»I

HCKHI/IOHH]':»Ie AYOUTOPHHU, OCHAIIEHHBIC JIOCKOH U ICPEHOCHBIM HpOCKTO;POM I IIpOBEC-
JEHUs 3aHATHH C INPUMCHEHHUEM KOMIIBIOTCPHBIX npezeHTaum‘/‘I n IIGMOHCTpaHI/Iﬁ:)HHBIX POJIHKOB.
Ay,Z[I/ITOpI/II/I JUI HPOBEACHUA MMPAKTHYISCKUX U J'Ia60])aTOpHBIX 3aH}ITI/II71, OC]HaH.IéIj-IHBIG COBpEMCH-
HBIMH II€PCOHATIBHBIMU KOMIIBIOTCpaMHU, O6’BCI[I/IH6HHBIMI/I B JIOKaJIbHYIO BBI‘LII/ICJ'[I/IITGJIBHyI() CCTh U

\
YKOMIIJICKTOBAHHBEIMH HCO6XO,I[I/IMBIM CHUCTEMHBIM H [IPUKJIATHBIM HpOl"paMMHBINﬁ obecreyenneM.



[Iporpamma coctaBiieHa B COOTBETCTBHHU ¢ TpeGosarusmu ®I'OC BO mo HaIIPpaBIEHUIO TTOJTO-
|

TOBKH 28.03.01 HaHOTEXHOIOTHH ¥ MHKDOCHCTEMHAS TEXHIKA., ‘

Pa6ouyro nmporpammy cocrasun npodeccop xad. dullM Pay B.I. Ly
(®HO, noanwcs) JoN )
Penenzent _ // ==

(upencrasutens paGotonatens) Hay HAMKO-2 OKII-«JITT Paxyray AHTHIOR AA@‘%&*

(mecro pabote!, nomkHOCTH, U0, MoAIHCE) 1 7

IIporpamma pacecmoTpena n ono6peHa Ha 3acenannu Kadenpst PullM

IMporoxon Nel ot 03.09.2018 roga / 4

3aBenyroumii kadheapoit ,/ C.M. Apaxkensn
/ (PUO, nouucs)

Pabodas mporpamma paccMoTpeHa M 0ZOGpEHA HA 3aCENAHMM yUeGHO-METOMHMYECKOM KOMHICCHH

HanpasineHus 28.03.01 HaHOTeXHOIOrUY ¥ MUKPOCHCTEMHAS TEXHUKA

[Ipotokon Nel ot 03.09.2018 rona P4

£

3aBenyroluit kadeapoit / i C.M. Apakensu
J/'.

(PHO, noamucs)

JIUCT INEPEYTBEPKJIEHUS]
PABOYEN ITIPOTPAMMBI JUCLIATIINHbLI

PaGouas nporpamma ono0pena Ha __ y4eOHBIif rox

ITpoTokon 3acenanns kapemaphbr Ne oT roja

3aBeayromuii kadeapoii

Pa6ouas nporpamma onoGpeHa Ha y4e0HBIiH roJ

ITporokoix 3acemanus Kaenapsl Ne oT roja

3aBenyromuit kadeapoit

PaGouas nporpamma ono6pena Ha __ yueOHBIl roJ

[Iporokon 3acenanus kagenprr Ne oT ronga

3aBenyroumii kadenpoi




